Background: We describe an unusual presentation of a ruptured aneurysm of the posterior communicating artery with an acute subdural hematoma (SDH) located in the posterior fossa. We also reviewed the literature, focusing on the location of this intracranial hematoma. Case Description: An 83-year-old woman was admitted to our institution with recent sudden headache and dizziness. Magnetic resonance imaging showed a thin collection of blood in the subdural space adjacent to the clivus, along the wall of the posterior fossa, and at the cervical spine level. A right posterior communicating artery aneurysm was diagnosed using computed tomography angiography and digital subtraction angiography. The aneurysm had two lobes, one of which was attached to the right dorsum sellae. The aneurysm was occluded by stent-assisted coil embolization. The patient was discharged 3 weeks after admission with absence of neurological deficit. Conclusion: A ruptured aneurysm of the posterior communicating artery may cause an acute SDH.
INTRODUCTION
Rupture of a cerebral aneurysm into the subdural space is a rare but well-known occurrence. [7, 9] However, in most cases with subdural hematoma (SDH) associated with aneurysm, the location of the SDH is interhemispheric or at the tentorium or convexity. [8] The literatures describe four cases of spontaneous posterior fossa hematoma, adjacent to the clivus. [3, 4, 12, 13] However, different understandings of the location (interdural or subdural) of the hematoma were presented. [3, 4, 11] We present a case with an SDH that developed in the posterior fossa due to rupture of a posterior communicating artery aneurysm. We present our opinion regarding the location of this hematoma.
CASE REPORT
An 83-year-old woman presented to another hospital complaining of sudden headache, dizziness, and nausea. Magnetic resonance imaging (MRI) performed at this hospital 13 days after the onset of symptoms was interpreted as a normal finding. The patient was transferred to our unit.
On admission, 15 days after the symptom onset, neurological examination was normal, with the exception of mild confused mentality. We reviewed outside first MRI, which revealed the presence of a thin blood collection along the dural lining of the posterior dorsum sellae, clivus, and occipital bone down to the whole border of the foramen magnum. This blood accumulation extended to the cervical spine level with cerebrospinal fluid intensity inside the subarachnoid space [ Figure 1 ]. We also performed computed tomography (CT)-angiography 15 days after the symptom onset. CTangiography revealed the presence of a right posterior communicating artery aneurysm with two lobes. The medial lobe of the aneurysm was attached to the right dorsum sellae [ Figure 2 ]. Angiographic examination performed 16 days after ictus also showed the aneurysm, which had two lobes with a maximal diameter of 10 mm. Twenty-one days after ictus, the patient underwent stentassisted coil embolization (using a 4.5 mm × 28 mm Enterprise stent; Cordis Endovascular, Miami Lakes, FL, USA). The aneurysm was embolized successfully [ Figure 3 ]. The postoperative course was uneventful and the patient was discharged with antiplatelet drug (aspirin) from our unit without any neurological deficit 3 weeks after admission. In 3 months after discharge, she demonstrated neither neurological deficit nor headache.
DISCUSSION
Cases with clival hematoma similar to the one described here have been reported in the literature. [3, 4, 12, 13] However, different understandings of the location of the hematoma were presented. Some authors proposed that clival hematomas were located in the interdural space of the posterior fossa. [3, 4] In contrast, other authors insisted that these hematomas were located in the pure subdural space of the posterior fossa. [1, 11] We present our opinion and understanding of the blood location of our case and other reports as follows.
The cranial dura mater is a composite structure of the cranial periosteum and dura propia (meningeal dura layer); the latter is composed of fibroblasts and a large amount of extracellular collagen, and the innermost part of the dura is formed by the dural border cell layer. [5] The arachnoid membrane has two different cell layers: the arachnoid barrier cell layer and the arachnoid trabecula. [6] There is no naturally occurring biological space at the dura-arachnoid junction in the calvarial region. However, the subdural space is different at the skull base. Ayberk et al. [2] demonstrated that subdural space was present at the skull base region between the meningeal dura mater and the arachnoid membrane. These authors [2] reported the detailed dissection of the subarachnoid, subdural, and interdural spaces at the clival region. Figure 1a of the report by Ayberk et al. [2] included an excellent description of the subarachnoid space and subdural space at the adjacent clivus. Also, Ayberk et al. [2] described very strong and firm fibrous trabeculations between the two dural layers, with the periosteal dura mater securely attached to the clival bone. Some authors reported interdural or intralaminar dural hematomas. [5, 10] However, in these reports, the hematomas were located in the calvarial region and exhibited a biconvex appearance as epidural hematomas. The calvarial region contains firm fibrous trabeculations between the two dural layers. Therefore, interdural or intralaminar hematomas presented a biconvex appearance. In the skull base region, the two dural layers also had very strong and firm fibrous trabeculations. The separation of the two dural layers is more difficult in the skull base region than it is in the calvarial region. However, our patient and two previous cases [3, 4] exhibited a thin blood collection and not a biconvex appearance.
Using sagittal MRI [ Figure 1c ], we identified a subtentorial hematoma along the lower surface of the tentorium in our patient, with no hematoma in the interdural space (e.g., the lumen of the sagittal sinus). In addition, we identified no continuation of the hematoma and interdural space in our case.
We think that our case including Brock et al.'s [4] and Bartoli et al. ' s [3] cases demonstrated cranial SDH due to aneurysm rupture. We think that the spinal hematoma shown in Figure 2 of Bartoli et al.'s report [3] was located in the subdural space. Hematoma in the spinal compartment in Figure 2 of Bartoli's report was located anterior and posterior to the spinal cord. This appearance is typical for subdural location of hematoma in spine. In that report, [3] with the assistance of an axial image of the spinal hematoma (not presented), we would be able to differentiate whether the hematoma was located in the subdural or in the epidural space. Moreover, with the assistance of sagittal MRI of the brain (not presented), we would be able to identify a subtentorial location of the hematoma in Bartoli et al.'s report. Brock et al. might be surprised that they had not found SDH in operation. They thought that preoperative hematoma in clivus and occipital bone was located in the interdural space. But they did not think of migration of cranial blood into the spinal compartment.
